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(54) Branched polysaccharide, microorganism producing H and compositions containing them 



(57) The present invention concerns a new branched 
natural soluble polysaccharide comprising a main chain 
having repeating side chains which are lactose units, 
possibly substituted. 



The present invention also concerns the miaoor- 
ganism by which this branched polysaccharide may be 
obtained and the food comosition, the cosmetical com- 
position and the pharmaceutical composition comprising 
said branched polysaccharide and/or microorganism. 
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Description 

Held of the invention. 

5 The present invention concerns a new branched polysaccharide, a microorganism producing it. the food conr^x)si- 
tion, the pharmaceutical composition and the cosmetical conposition containing thenn. 

Background of the invention. 

70 The biological communication (the possibility for a cell to recognize a molecule or another cell) is a central phenom- 
enon in pathological as well as in normal state. 

Among the various mechanisms of molecular recognition between cells, and/or between cells and molecules, the 
binding of specific glycosidic structures by specialized proteins (lectins) is today considered as a major molecular rec- 
ognition system. 

75 The lectins may be bound specifically and non-covalently to well-defined glycosidic sequences. 

Some lectins are bound to oligosaccharides which contain elevated mannose amounts, to structures carrying sialic 

acids, to fucosylated glycosides 

Other lectins can bind p-galactosides and lactose. 

Multigeneric coaggregations exist between oral bacterial cells {Actinomyces naeslundiior viscosus. Streptococcus 
20 mitis or sanguis, Fusobacterium nucleatum, Porphyromonas gingivalis, Bacteriodes intermedius, ...) which aggregate 
and form a network as the dental plaque. 

Between these bacterial cells, the interaction is often obtained by a non-covalent bound between a p-galactoside 
lectin on one cell and a glycosidic receptor on another cell (ref. 1). 

Most of the infectious diseases are initiated by the adhesion of pathogeneous agents {Actinomyces naeslundii, 
25 Fusobacterium nucleatum, Bacteriodes intermedius. Salmonella typhimurium. Vibrio Cholera, Campylobacter jejuni, 
Bacteriodes. Fusobacteria, Clostridia, Shigella, Yersinia, and Helicobacter pylori, ...) to the epithelial cells of the mucosa 
of its host, which allows then the colonisation of the animal tissues. 

This adhesion is often obtained by a binding between a p-galactoside lectin located at the surface of this pathoge- 
neous agent a.nd a glycosidic receptor located at the surtace o? the epithelial cell (ref. 2). 
30 Various cells of the immune system (lymphocrtes T and B. macrophages, neutrophils) are known either to be able 
to bind p-galacloside lectins or to express at their surface such lectins of the galectin family. 

In addition, some epithelial cells such as intestinal cells or keratinocytes produce these galectins which can also 
coat Langerhans cells and immunoglobulins such as IgE can specifically bind to galectins (ref. 3, 4 and 5). 

35 gtpteofthe grt. 

They have been many prior studies upon polysaccharides produced by micro-organisms and, in recent years, they 
have been several reports of studies on the structure of exocellular polysaccharides obtained by lactic acid bacteria and 
on their biological activities. 

40 A polysaccharide consisting of galactose, glucose and N-acetylgalactosamine (2:1 :1) is obtained by the strains of 
Streptococcus thermophilus CNCM 1-733. CNCM 1-734 and CNCM 1-735 (ref. 6 and 7); 

a polysaccharide consisting of galactose only is obtained by the strain Lactococcus cremoris H414 (ref. 8); 
a polysaccharide consisting of galactose, glucose.rhamnose and phosphate (2:2:1:1) is obtained by the strain 
Lactococcus cremoris SBT 0495 (ref. 9); 
45 a polysaccharide consisting of galactose, giucose and rhamnose (5:1 :1) is obtained by the strain Lactobacillus 

bulgaricus rr {rei. 10); 

a polysaccharide consisting of glucose, rhamnose, 1-phosphoglycerol and a 0-acetyl group (3:2:1:0.85) is 
obtained by the strain Lactobacillus sake 0-1 (ref. 11). 

On the other hand, other polysaccharides obtained by a few strains of Lactobacillus helveticus were studied, but 
so never their stmctural characterizations were performed. For example, a polysaccharide of unknown structure consisting 
of glucose and galactose (2:1) used as anti-tumor agent is obtained by the strain Lactobacillus helveticus var. jugurti 
No 851 TERM BP-66 (FERM-P No 5851)* (ref. 12 and 13). Similarly, a polysaccharide of unknown structure consisting 
of galactose, glucose and N-acetylglucosamine (2.5-3.5*.2.5-3.5:1) used in treating inflammation and to accelerate bone 
marrow growth is obtained by the strain Lactobacillus helveticus MIKI-010 (ref. 14). 

55 

Aims Of the invent! n. 

■Qie present invention aims to provide a new branched pdysacharide and/or the miaoorganism producing it, which 
can be used to inhibit the binding between p-gaiactoside lectins and their receptor(s). 
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Another aim of the invention is to provide food compositions comprising said polysaccharide and/or microorganism, 
having improved organoleptic and texture properties. 

A further aim of the invention is to provide a pharmaceutical composition and/or cosmetical composition, conrprising 
said polysaccharide and/or microorganism. 

A last aim of the invention is to provide a polysaccharide which can be used as an intermediate product for the 
production of polymerized derivatives of sialyl- and sulfated- Lewis X. 

Description of the invention. 

The present invention concerns a new natural soluble branched polysaccharide comprising a main chain having 
reseating side chains which are lactose units, posstoly substituted. 

According to a preferred embodiment of the present invention, the branched polysaccharide corresponds to the 
following formula : 



75 



20 



25 



- fa Gal a 1 - 3 Glc a 1 



3 Glc fi 1 - 5 Calf 15 1 
3 
I 

Gal 1 - 4 Glc 13 1 
3 3 



n , 



30 where n>1. 

Gal = galactose, 

Glc - glucose, 

Ri = Hydrogen, NeuNAca2(N-acetylneuraminic Acid) or HSO3 

35 R2 = Hydrogen or Fucal (fucose) 

When Ri = R2 = Hydrogen, the branched polysaccharide is characterized by the following physico-chemical 
properties: 

40 • molecular weight higher than 2.000,000 . 

- soluble in water and solutions containing less than 20 % trichloroacetic acid , 
insoluble in alcohol and in acetone , 
neutral property , 

the freeze-dried product is in the form of white powder , 
45 - component sugars and compositional ratio : 
Glucose : Galactose (1 : 1 .1). 

When R1 is NeuNAca2(N-acetylneuraminic Acid) or HSO3 and R2 is Fucal (fucose), the branched polysaccharide 
is a derivative of the pharmaceutical products sialyl- or sulfated- Lewis X described in the documents 1 5 and 16. 
50 The bindings between Gal p 1 - 4 Glc and Ri , R2 are advantageously obtained from an intermediate product (the 
polysaccharide with Ri = R2 = Hydrogen) by the metiiod described in the document 17. 

The present Invention concerns also tiie microorganism producing the branched polysaccharide having Ri = R2 = 
Hydrogen. 

Advantageously said microorganism corresponds to a strain of Lactobacillus helveticus. preferably the strain of 
55 Lactobadllus helveticus CNCM 1-1 449. 

A deposit of this microorganism has been made according to the Budapest Treaty on July 27, 1 994. at the Collection 
Nationale de Culture de Microorganismes (CNCM). Institut Pasteur, 28 rue du Docteur Roux. 75724 PARIS CEDEX 1 5. 
FRANCE. 
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The present invention also concerns the toed having improved organoleptic and texture properties conprising the 
polysaccharide and/or the microorganism according to the invenbon. 

^TdrtraS^'^S^To^^^^ ^vention. s^d cosmetic^ composition is a cosmetic product intended 
forth'^lCenTSToSr^^^^^^ 

'""tcording to another preferred embodiment of the present invention, said ^f^'^;^^ ^ P'"'"'' 
''"SlaC^Tt^eTsentinventionconcernsad^ 

charWe acceding to the invention for the trapping of specHic molecules and/or microorgan.sms. 
Brief desr.ription of t he drawings. 

The figure 1 represents the chromatographic (FPLC) analysis of the polysaccharide ^c^rdins to t^^^ 
^ e figure 2 represents six major fractions separated by gel filtration from the polysacchar«Je hydrolysate. 



The f igure 3 represents the chromatographic (HPAE - PAD) analysis of the fraction 
The f igure 4 represents the chromatographic (HPAE - PAD) analysis of the fraction 



II. 
IV. 



25 n^^^ri ptinn of a pr»torr.>ri Amboriiment of the prftsent invention. 

Thepresent invention concemsanew natural soluble branched polysaccharidewitiiamainchain.^ 

" '^^^a^br^hXl^aS^^^^ the structure of a "polymer" consisting C the repetition of identical 

singfw cXSone side chain 2 branched 2 branched on a main chain 1 as desa.bed below: 
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n 



n>l 



Theproductionandthephysico-chemicalstructureofapolysaccharideacconiingtotheinvention^^^^ 
hereafter. 

^ onrp. p^T,n/v ANP P> >^<nr..TtnN of thf FXOPOI Yf^A OGHA RIPF PffOPI 'OFR PY I ^OTOPAOII I ( A? M^U 

yfjlC.IKr.MnM 1-1449. 

1.1 Fermeptetinn Conditions. 

UcM»c/teMW«c.»CN0MM449w». row stain !r». the N^Ka^ncolle^^^ 

24h). several samples were taken and frozen for further analysis and polysacchar.de extraction. 
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1 P Extract'r>nnfthePoi Yfiaccharide. 

K ^Tllm^ ^^^"^ polysaccharides, the same volume of 

^"TsCnSnt fraction «,ntai™n9 po.ysa«^^^^ 

f inallTiSed. Total neutral sugar content was determined by the phend-sulphunc aad method. 

1 a. Size oHhe ExoDo iysacchande. 

neutral sugar by the phenol -sulphuric acid method. 

1.4. Mono ^ancharide Composition, 

Monosaccharidecomposilionafafreeze^riedpolysaccharKlewas analyze 

the monosaccharide composition of the polymer were found invanable: 



Fermentation 


Crude Yield (mg/L) 


Neutral Sugars {%) 


Pure Yield (mg/L) 


Monosaccharide Conrposition 


Time (hours) 
























Rha 


Gal 


Glc 


GalNAc 


6 


42 


27.6 


11.6 




1.1 


1 




9 


142 


70.4 


100.0 




1.1 


1 




24 


272 


83.3 


226.6 




1.1 


1 
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The figure 1 shows the elution and the purHy of the polysaccharide obtained «J = ^^J^i^ff;^^ " 
colum^ (i Superose 6). The polysaccharide was eluted at around the exclus.on I.mrt (approx-matdy 2 X 10^ MW.y 

1 s Yiftids of Pffiyyanfiharide ni Ttained in Non-Regulated Fermentations. 
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obtained in such conditions were the foOowing: 



Strains in the Starter Culture 


Fermentation Time (hours) 


Pure Yield (mg/i) 


L helveticus Ct4CM 1-1449 


8 


85 


16 


140 


L helveticus CNCM 1-1449 & S. thermophilus YS4 


4 


23 


8 


81 



15 



20 



25 



P. METHODS Uf^Fn FOR THE STRUCTURAL CHARACTERIZATI O N OF THE EXOPOLYSACCHARIDE PRODUCED 
RY I ACTOBACIl t HELVET inUfi CNCM 1-1449. 



30 



35 



2.1. Monosaccharide Analysis. 



Polysaccharide (0.1 mg) was methanolysed (methanolic 0.5 M HO, 24h. 80^C). N-reacetylated (one night at room 
temperature). Thetrimethylsilylated methyl glycosides were analysed by gas phase chromatography (Varian 3400) using 
a BP1 fused-silica capillary column (25 m X 0.32 mm, SGE). The elution was performed by applying on the column a 
temperature gradient from 1 20*'C to 240<'C at 2*»C mini . The absolute configuration of the monosaccharides was deter- 
mined by GLC of the trimethylsilyiated (N-reacetylated) (-)-2-butyl glyclosides. 



2.2 Methvlation Analysis. 



Samples (native polysaccharide and oligosaccharide-alditols) were permethylated. and methylated products were 
subj-^e^ eitne- 1:- meT^iXsiysis or hvdroiv-sis {trif iuoroacetic acid 4N. 4 h. 1 00*>C) followed by .^eduction with BD4Na. 

The partially methylated and acetylated (pyridine anhydride acetic 1 :1 ) methyl glycosides and aldltols were identified 
by GLC (BP1 column) and GLC MS in e.i.mode on a Nermag R10-10S mass spectrometer using an electron energy of 
70 ev and an ionizing cun^ent of 0.2 mA. 

0 ^, Partial Acid Hydrolysis. 

Polysaccharide (40mg) was hydrolysed in 4 ml of 0.5 M trifluoroacetic add during 1 h30 at 100°C. Complete hydrol- 
ysis and obtention of low mass oligosaccharides were monitored by thin layer chromatography on Silica Gel 60 F254 
aluminium sheets (Merck) using a butanolAwater/acetic acid 2:1 :1 .5 sotvant and detection with orcinol-sulfuric acid. 

40 2 4, H.ti.a.eH :^ a d. Chromatograohv. 

Fractionation of HW40 peaks was performed on HPAE - PAD Dionex LC system consisting of a Dionex Bio-LC 
quaternary gradient module, a model p.a.d. 2 detector and a CartDcpac PA-1 pellicular anion exchange column (250 X 
9 mm). 

45 Two elution progran^ were used : 

- program 1 : 99:1 eluent A (0.1 M NaOH) - eluent B (0.1 M NaOH containing M CHaCOONa) for 0.2 min then going 
to 65:35 eluent A (0.1 M NaOH containing M CHaCOONa) in 60 min at 3 ml min"i ; 

- program 2 : 98:2 eluent A - eluent B then going to 70:30 eluent A - eluent B in 60 min. 

so . . 

The eluted fractions were immediately neutralized with M acetic and liophilized. The fractions were successively 
desalted on a column (6 X 1 cm) of Dowex 50 X 8 (HO resin and on a column of Fractoge! (55 X 2 cm) using deionised 
water as eluent. 

55 2.5. iH-Nudear Magnetic Resonnance Spectroscopy. 

For 1H-NMR measurements, the deuterium-exchanged oligosaccharides were dissolved in 0.5 ml of 2H2O (99.96 
% atom 2H, AWrich). The 400 MHz 1H-NMR experiments were performed with a Bruker AM-400WB spectrometer. 
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equipped wKha5mmiH-.3Cn.xedprobehead.opera«ng in thep^^^^^^ 
SSfoOO^nputer (Centre Corn^n™^ 

All Ihe spectra were obtairied at a P^*« '^'^^^"'I'f^^Jl ::"^^^ 
spectralwidthof3000 H2foral6Kfrequency<Joma.ripoirrtsaridtme-dotTiaindatapo.ntsg g 

of 0.365 Hz/ipoint. ^^^:„^ ^ih thP standard Bnicker pulse program Powgate with 

TT,e 100 MHZ 13C-NMR expenmerrts were ob^ng fte s^^^^^ 

composite pulse decoupling. The spectral r^inet^Sree pulse (6 us) and 1 s recycle delay were 

domain data giving a final digrtal resolution o1 f^^^^^PJ-^^^ "'^^^^ for ^ H and 6 31 .55 tor 1 3C). 

used.-T.ech^calg.enre|^iveto^ 

The 2D-homonuclear COSY 45. COSY witn s™pie, aouu h saday). For all RCT expenments. 

standard BruKer pulse program lib^ry or P«>«va, ^ f ^^l^^Z Z^irr^ents. the spectral width 
refocusing delays Of 35 ms were Chosen and the rd^^^^^^^^ 

^•-ra^3C.HC0SVe.erimentsw.^^^^^^^^^ 
enhance the signal to noise ratio. 

T 1 onH rnmnnsHion ftmlycis of thP Polysaccharide, 

GLCanaVsisofthetrimethylsil^atedglycosidesandO-a-butylglyosideshascort^^^^^ 
tose and D-glucose in a molar ratio 1 :1. 

30 MMR fi pRCtrOSCODV. 

5 158. 4.568 and 4.350 ppm characteristic of anomenc protons in a ratio i Z-Z.i suggesu g 
. """KsLirmedbythe100MHzi3Cspectn.m(t*le1)thatexhibits^^ 

1 03.8. 102.52, 1 00.26 and 99.87 ppm). ^^^jm^ nn fhp f^o setaos relayed COSY sprectrum. 

Aa:ording to the 1 H spin system, on ind^J^^ual s^^^^^^^ 
themonosaccharidesmayberespectivelyidentrfiedasp-Gal,(residueA),p u-v^iCp^e 

C). a-D-Galp (residue D) and p-D-Galp (residue F). _^ ^, ... iw r and il A obtained by partial acid hydrolysis 
(5.158 ppm) is connected to the cartjon resonance deshielded at 108.95 ppm tnai p o 

for the Gal, A residue. . «^ :„ .ho hrmomclear COSY spectrum except for the H-5 and H-6 

downfield shifted carbon resonances : 
C-3 and C-5 for p-D-Galf A. 
£5 C-3 for a-D-GlCp C. 

C-3 for a-D-Galp D. 
C-3 for p-D-GICp B and 
C-4 for p-D-G!Cp E. 
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^ oHBD^l Pwhic*.doesnotpossessanydc««.i.dshmedi3Cresonanceocc«.cons^^^^ 

The sixth sugar unit p-D-Gaip r, wniwi uuc k 
in non-reducing position. 

HW40 F from the hydrolysale (Fig. 2). _ chromatograplry (Fig- 3. 4 and table 3) and the 

T«o of them (fractions II and INO were subject«« to ^^^r methylation analysis. 

stru^e of Sactions denoted II A. IV A and IV B ^^J^^^f .'S^?^^^^^^ as shown by the i H spin syjem 
SSSaride-aldrtol IV A contains two Glc '^^^^^^^'^^^.^^r at the non-reducing terminal pos*on^ 

depiS ir^ the two-steps relayed ^OSY spertrum^^^^^^^^ 3 4 eSS-O-methy. glucitol. "me last 'l-h^tve ^^^.^ 

arconfirmedbythemeth^ationa^^^^^ 



B 



A 



25 



30 



35 



40 



45 



SO 



B-D-GlCp-(l-3)-D-Gal5-ol 



fr-B^GlCp-1 



oSoTccharide-alditollVBcon^^^^ 
vicinal coupling constants. The methylat.«i jnalyj^ J^'^^^ g^acticol. Therefore, oligosacchande-aldrtol 2 pos 
tose. 2. 3. 6-tri-O-methyl glucose and 1 . 2, 4. 5. b-pema 
sesses the following structure : 

F E ^ 

B-D-Ga V ( 1-4 ) -B-D-GlCp- (1-31 -Sal-ol 
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gosaccharide-alditol II A possesses the following structure : 

C B 



a-D-GlCp- (1-3) -B-D-GlCp- (1-5) -Gal-ol 
F E 
fi-D-Galp- ( 1-4 ) -B-D-GlCp-1- 



10 



■me sixth sugar unit. a-D-Galp, was not observed among the products of the partial hydrolysis. Nevertheless, the 
fact that the a-D-GICp unit C is C-3 substituted and that the only p-D-Galp present in the polysaccharide occupies the 
75 non-reducing position (from the NMR data) lead to conclude that the a-D-Galp is attached to this a-D-GICp residue. 
Therefore, the structural unit of the polysaccharide was defined as follows: 

D C B A 



20 



-3) -a-D-Galp- (1-3) -a-D-GlCp- (1-3) -B-D-GlCp- (1-5) -ii-D-Galf- ( 1- 



25 



F E 
fi-D-Galp- (1-4) -fi-D-GlCp 
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Table 1 



NMR chemical shift of the polysaccharide from in D2O at SO^C (internal standard : acetone) 



Residue 



Assignment 


p-Galp A 


p-GICp B 


a-GICpC 


a-Galp D 


p-GICpE 


P-Galp F 


iH(ppm) 














H-1 


5.158 


4.568 


5.201 


5.158 


4.568 


4.350 


H-2 


4.240 


3.289 


3.542 


3.888 


3.206 


3.470 


H-3 


4.419 


3.532 


3.752 


3.776 


3.488 


3.470 


H-4 


4.125 


3.533 


3.512 


3.999 


3.533 


3.796 


H-5 


4.118 


3.354 


3.920 


4.108 


3.455 


3.582 


H-6 


3.723 


3.84 


3.61 


3.62 


3.90 


3.67 


H^' 


3.62 


3.66 


3.61 


3.62 


3.70 


3.67 


13C (ppm) 














C-1 


108.95 


103.08 


99.87 


100.26 


102.52 


103.74 


C-2 


80.52 


72.72 


71.19 


68.33 


73.47 


71.19 


C-3 


85.08 


85.15 


82.90 


77.31 


74.90 


75.32 


C-4 


81.64 


70.14 


70.20 


69.19 


80.19 


68.69 


C-5 


78.84 


76.43 


72.48 


71.27 


73.52 


75.80 


C-6 


61.68 


61.38 


61.07 


61.26 


61.12 


60.99 
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Table 2 



Methylation analysis of the native polysacchande 


derivative 


molar ratio 




partially methylated alrfrtol-acetales 


partially methylated methylgiycosiaes 


2. 3. 4. 6 Gal 


1 


1 


2. 4. 6 GIc 


22 


19 


2. 3. 6 GIc 


9 


13 


2. 4, 6 Gal 


7 


16 


2. 6 Gal 


1 


9 
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Table 4 - 

. : .uHnUnartiallv methylated and ac etylated methyl glycosides) IV A. IV B 



70 



15 




2. 3. 6 G!c 

>) : Due to fts high volalility the value is lower ^han expected. 
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the following non limiting examples. 

25 F r'-i-=ff-sMP!^rj(1ififidmilk. 

at 10%. comprising 0.1 % of a commercial yeast «JradV . ^„ ^^ay 18. 1994. for the Sf^ep- 

A deposS 01 the -"'C^o^^S^^'^^^tT^^ NaJonale de Culture de M-croorgan- 

tococcus strains and on July 27. 1994. for the ^^^^^^'""^^^^p^^^^ CEDEX 15. FRANCE. 
;SS^S:nCM). institut Pasteur. 28 - du Dojeur ^^-.^^^^^^^^^^^ „N,us strain and with 2 % ot the 

Pvam n/P 2 : ar ^^'^^ ^^^^ 

cooled at a temperature around 42-0. ,rtermopW/us CNCM H424 and L helveticus CNCM M4« 

at 10%. comprising 0.1 % of a commercial yeast treaty on May 18. 1994. for the Strep- 

A deposS of the -croorganism has t«en m^^^^ J^^,^ ^^^,3 ,e Microorgan- 

fococcusstrains andon July 27. 1994.torthe 'f''^^^"%^^^pZscBDEX 15. FRANCE. 
;res (CNCM). institut Pasteur. 28 rue du Dorteur Jo'jJ^^* PARIS C^^^^ ^^^^^^^^^^^ ^^^.^ v«.h 2 % of the 
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10 



15 



Pyam ple 3 : aniriified milk. 

. r^KirKA I 1 AAQ ctrain accordinq to the invention and two commer- 
cialized S. thermophilus strains. tradWonnaly used for the produchon of a strrea yog 

Pfocess. ^ , ... ^^^ri-inn ? 7 % fats by the addition of 2.5 % skimmed milk powder. 

"°'r,^rL™^sCNOMM«,,SW™«>/.«CNOMM^ 

10Ol£<MS»ainsan<l(».JUl»27, '<^-'°;'Zi:!^;^.,^nmCBOBl 15. FRANCE. 
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Table 5 



Acidif ication time at pH = 4.65 



pH Qi the product af ter 1 day at A^'C 
pH of the product a fter 24 days at A^C 
taste after 24 days 



Example 1 



6h 



4.34 



good taste, slightly acid smooth texture 



Example 3 



7h15 



4.49 

Tz 

very good taste, aromatic 
smooth and onctuous texture 



P^^m p/P 4 ; cos '-^^^'r mmnosition for buccal hygiene, 



CHEMICAL NAME 



TRADENAME | % WEIGHT " 



PEG-40 Hydrogenated castor oil 



Cremophor RH 40 




gyoDQlvsaccharide according to the present invention 



Demineralized water 



55 
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1 ~ j % WEIGHT 


OIL PHASE 






BRiJ 721 (Steareth 21) 


4.00 


Cetyi alcohol 


10.00 


Mineral dl 


5.00 


Propyl parahydroxybenzoate 


0.02 


WAT 


ER PHASE 






CARBOPOL 934 (Carbomer 934) 


0.10 


Sodium hydroxide (solution at 10%) 


0.10 


Methyl parahydroxybenzoate 


0.18 


Exopolysaccharide according to the present invention 


0.50-5.00 


Demineralized water 


75.60-80.10 


' — TOTAL 


100 



30 



Fyr"r< ni^ ' PHa^ m"^"*'"--^! r^ mr'^'*!"" f"' finti-fiiftrrheoic itf age. 
treeze-drying these fermented milks and whey. 



35 References, 

6 iSoT F^urnet B Carcano. D.. Ramos. P.. Loones, A.. Piot. J.-M. & Guillochon. D.. •^'V^/'^'^Jf Jj!' JP^"" 
LSrcom^Tgl^alsslssantetcomm^ Deman<^det>re.eteurop^en. EUR331 564. 

06.09.1989. D„,_„c P a i onnfx; A Structure of an exocellular 

7 Doco T WieruszesW. J.-M.. Fournet. B.. Carcana D.. Ramos. P. & LoonK. a.. ^'"''^"7 . 

Carbohydrate Research.^^(^9^)27^-29^. structure f the extracellular polysaccharide from 
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. »Hi„o IP RViieaenlhart.J.F.G.. Structural Characterization Of the 

Walker. L.E.. Paulson. J.C. &Wong. C.-H., Chemical er«yn«i.c y 9283-9298. 
Claims 

. K rharacterired in that H comprises a main chain having repeating side 
1 Branched natural soluble polysaccharide cha artenred in tnai 

chains which are lactose unrts. possibly substituted. 



2. Branched 



polysaccharide according to claiml.corresponding to thelollo^ing formula: 



'3 Gal a 1 - 3 Glc 0£ 1 



- 3 Glc 6 1 - 5 Galf fi 1 



Gal fi 1 - 4 Glc fi 1 • 
3 3 



where n > 1 , 

Gal = galactose, 

f : ta^en. NeuNAca2(N-acetylneuraminic Add) or HSO3 
R2 = Hydrogen or Fuca1 (fucose) 

3. Microorganism producing the branched polysaccharide according to claim 1 or 2. 

• ^ „ ihat H ta a Strain of Lactobacillus helveticus. preferably the 

4. Microorganism according to claim 3. dnaractenzed in that rt .s a stra-n of 
strain of Lactobacillus helveticus CNCM 1-1449. 

• • hranched Dolvsaccharide and/or the microorganism according to any of the pre- 

5. Food composition comprising the branched poiysaccnaiw 

ceding claims 1 to 4. 
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TO 



EP 0 699 689 A1 

. c ^ «Mori,«i in that it is choosen among the group consisting of set-style 

6. Food composition accoreiing to claim 5. characteraed .n that 
or sfirred addHied milks or whey. 

.u ^ »n.hoH oolvsaccharide and/or the microorganism according to any of the 

7. Cosmetical composrtion comprising the branched polysaccharide 

preceding claims 1 to 4. 

^- ni«im 7 characterized in that it is choosen among the group consistng of 

of the preceding claims 1 to 4. 
Of capsule, syrup, powder, tablet. 



75 



20 



25 



30 



35 



40 



45 



50 



55 



16 



EP0 699 689 A1 




17 



EP 0 699 689 A1 



FIG. 2 
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